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We, iMFERiAL Chemical Industiues 
Limited of Imperial Cheiuical House, 
Millbank, London, S.W.I, a British Com- 
pany, do hereby declarft the nature of this 
invention (which has been communicated 
to us by E. I. du Pont de IST^mmtfE^d 
Co., of WilmingtonTDelaware, United 
States of America, a corporation org^an- 
ised and eixisting- under the laws of the 
State of Delaware, United States of 
America) and in what manner the same is 
to be performed, to be particularly de- 
scribed and ascertained in and by the 
following" statement: — . . 

This mvention relates to compositions 
adapted to be dissolved in acid to produce 
silicic acid solutions suitable for use as 
tanning baths. The invention is more 
particularly directed to dry compositions 
comprising' a hydrog en bonding agent 
and an a5 d-soIuBYe-a mU.U ^imU UJ^n, 
a lkali metaT"and_ alnmmium^ cnromiuni,. 
iron, zmc';" titanium or zirc onium . 

-liH^^^iceTto^^ 
acid have recentlv been improved by the 
inclusion of a hydrogen bonding agent^in 
the tannage. These newly-improved batHs 
customarily contain a silicic acid sol, a 
hydrogen bonding agent, and alummiiim 
sulphate, and tanners find considerable 
difficulty in accurately proportioning tJie 
materials needed at the place of use. 
Many tanners are poorly equipped and 
unable accurately to measure out the re- 
actants and to .carry out the procedure of 
preparing the rather compbcated tanning 
solution. Most tanners prefer a composi- 
tion which can be dissolved and made up 
readv for use by workmen comparatively 
unskilled in the manufacture of chemicals. 

It is an object of this invention to pro- 
vide prepared compositions which can be 
readily dissolved in an acidic medium to 
produce tanning solutions. 

Thus, according to the invention there 
are provided solid tanning compositions, 
adapted to be dissolved in acid to produce 
a modified silicic acid sol, comprising a 
hvdrogen bondino- agent and an acid- 
soluble, double silicate of an alkali metal 
and aluminium, chromium, iron, zmc, 
titanium or ziiconiuni. 

[Price ^2s.m 
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The double silicates have as one cation 
lithium, sodium or potassium and as a 
second cation aluminium, chromium, iron, 
zinc, titanium or zirconium. Silicates 
such as sodium calcium aluminium sili- 
cate may be used. There may also be 
used, for instance, naturally occurring 
silicates, for instance, laumonite, anal- oU 
cite, natrolite and nethelite. There may 
also be used any of the similar com- 
pounds prepared commercially, for in- 
stantie, by reacting a silicate with an 
aluminium compound, e.g. as described DO 
in U.S. Specifications Nos. 2,244,383 and 
1,949,360. Sodium aluminium silicates 
are also produced by l^fRtinff IrfltftllB v^ith 
a sodium hydroxide solution. Other 
double silicates may be produced by ana- 
logous reactions. It is preferred to use a 
water-insoluble, acid-soluble, precipitated 
double silicate and particularly a precipi- 
* tated sodium aluminium silicate which is 
made at a high pH by processes more 
particulaidy described hereinafter, pre- 
ferably having a niol ratio of ALO^ : SiOs 
of 1 :2 to 1:6. 

By a hydrogen bonding^ agent we 
mean organic compounds which form co- 
ordination complexes with silicic acid, 
and which are at least slightly solnble m 
water vsithout raising the pH of a silicic 
acid solution above 7. Hydrogen bonds 
are formed only between the most elec- 
tronegative atoms, and accordingly the 
QjvjajiicLCoiapounds we prefer to use conta^ 

at least on e of the groups — 0— , t-QSl 

and S>NH . The compounds snould not 
contain groups which will react with yu 
silicic acid in aqueous acidic media to 
(vive compounds of the conventional sort 
when such reaction would interfere with 
hydrogen bonding, and they should pre- 
ferablV not give precipitates with silicic 
acid. ' Suitable hydrogen bonding agents 
are water-soluble ethers, amides, a l cohols, 
k etones and e sterg o i p hosphoric a cid. Xt 
irpreferred that the etliers nave an oxy- 
o-en or nitrogen atom in addition to that iviu 
hi the ether linlcage and specifically it is 
desirable that the ether contain in addi- 
tion to the ether group a second ether 
oTOup, a hydroxy group, an amide group, 
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or an ester group. In tlie ethers tlic two 
carbon atoms attached to the oxy«en atom 
of the ether lintage should not be attached 
to each other. Amides for use with silicic 
6 acid sols according* to the present inven- 
tion are preferably N-substituted , Alco- 
hols for use as hydrogen bonding" ngents 
ought to contain more than two carbon 
atoms. Alcohols are among the weakest 
10 of the hydrogen bonding agents but may 



find value in some instances. Ketones are 
not qjiite as weak as alcohols and any 
\vater-soluble ketones may be used as 
above discussed. Among the characteris- 
tics of these silicic acid-hydrogen bonding* 15 
agent combinations is a decreased tend- 
ency to precipitate gelatine and an in- 
crease in the time required for the sol to 
be converted to the gel. 



20 Exajiii>les of ethers are: — 

Di-, tri-, tetra-, hexn-, and nonaethylene glycols, made by condensation 
of ethylene glycol at an elevated temperature and fractionation of the 
product. 

Dimethyl ethers of di- and tetruethjdene glj^col. 
25 Butryl etlier of diethylene glycol. 

Ethyl ether of diethylene glycol acetate. 

Methyl ether of diethylene glycol acetate. 

Monoethyl ether of diethylene glycol. 

Monoethyl ether of etbyUaie ^;lycol. 
30 Monomethyl ether of ethyl'ine ^ii vt-ol. 

N:N^-Bis(beta-meth(>xyetliy!; *iKlii)anii(l- made hv reactiu'Ji' adipyl chloride 
with the methyl ether of monoethanolumine. 

N : N^-Bis(methoxymethyl) urea. 

Polyethyleno glycol adipate made by the condensation of adipic acid and ethv- 
35 J.ane glycol. 

Diethyl ether of diethylene glyi-ol. 

Dioxane. 

Dioxolane. 

Diethyl and dimethyl efhers vi ' iliylene •^•Jycul. 
40 Dimethvl ether of ethylene glycol . * " *^ 
- Triethylene glyc^ol dipropi<mate. 

( jrly(^erol formal . 

l<]thylene glycol acetiil. 

Sorbitol triacetal. 
45 W : N-Dimethylniethoxyjicetiuiiide. 
Acetylmorpholiiie . 

!N" : N^-Adipyldimorpholine. 

Dimorpholide urea. 

Polyethylene oxide. 

50 The reaction products obtained by passing ethylene oxide into ethylene glycol, 
monomethyl ether of ethylene glycol, glycerol, or ethanolformainide 
respectively. 

Examples of amides are: — 

Tetramethylurea . 
55 Tetraethylurea, 
ITrea . 
Thiourea. 

N : ISr^-Diethyl-lSr : N^-diethanolurea. 

N : INT : ]S^^. N^-Tetro.meth vladipamide. 
60 N : W-Dimethvlacetamide. 

IST : ]Sr : : N^-Tetramethvlsuccinamide 

N : N : ISr^ : N*-Tetraethylsuccinamide. 
: K-Diethylacetamide. 

N : N-Di ethyl forma mi de. 
05 N : N-Diethylprox)ionamide. 

N : N-Dimethvl form amide. 

ISr : ]Vr : : N^-Tetraethvloxamide. 

N : INT-Diethylglycolamide. 

N-Ethyl-N-ethanolformamide. 
70 N-Eth vl-N-etlian olglyrol an i i de . 

N-(2 : 3-Dihydroxyproj>yl)methoxvacetamide. 

IST-Butyl-N-Beta-hydroxyethyllaotamide. 
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N-Etliauoletkanesiilf onamicle . 
N-Isobutylacetamide. 
N : N^-Diethanoloxamide. 
N : N^-Dietlianolsuccinaniide. 
N-Fonnyllietxain etlileueimine . 
Dietliylcy anamide . 
Acetainide. 
Succijiamide. 

Formamide. , „ ^ . 

Examples of ketones are: — 

AcetoJiylacetoue. 
Acetone. 

Methvl acetoacetate. ^ i i, i 

E-^amplcs of alcohols are: — 

15 Diacetone alcoliol. 

2-M6tliyl-2 : 4-pentanediol. 
Isopropanol. 
Pinacol. 

Hesamethylene glycol. 
20 Pentafflycol. 

Tert-Bntyl alcohol. 
Tetrahydroxy octane. 
1:1: 1-Trimethylolethaue. 

25 Propanediol. jj^^^^^^p^^^ ^£ ^^^ters of phosphoric acid are : — 
Tributyl phosphate. 
Triethyl phosphate. 
Tri-iso'propyl phosphate. 
Tri-isoamyl phosphate 

Hexyl phosphate. ,v i t ± 

riieiuical Abstracts 
,..1 tl.or*. ^licmia ]»e used au included, for iustance, other taimiuy: 
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Tuui ^viici^ - +vr "°„„ogition the ao-ent tlie compositions of tlie present mvenxion 

,n:ul« up f^*>™ 0 1 it is only necessary to dissolve the com- 

^^ill ^« ^q'^^^^^^^* *V®!r ^^niilJf nosition in a dilute acid. Ordinarily 

\ 40 and 10 per cent, of the weight of the P""*;^^^^^,,^^,^ ^.i^ ,,,ffi„i,,t to bring 

'''^e' onions. .ay ^^^^^^ M " llSM^^^^^^^ 

include ^-^'^S ISen^^^J^ l^^'^. ployed such^acidic materials as sulphanu^ 

or other metal ^'''^'^^S jomvan^nt tm pioy , j ^^i^ ^^^^^ a^id, thi- 

45 instance, lactates acetates, P'^PJ.o"*^?' acetic acid, lactic acid, and 

tartrates, g-lycollate. ci*?^*^! "^^J^^^.i-^^- Xr simUar inorW° organic acids, 

pate, succinate, or . glutaxates of sodmm ^l^^J^^^ ^^^^^ .i^iia^rly be used 

""*?r""?Al ?he"iSrbeing unixnpiS and liere may be employed, for instance, 

oarth metal the cation oemg fy^"}^Vy^ . sodium bisulphate. monosodium phos- 

50 provided it doas not form an iBSoluble m- ^^"^^Ptrates. zinc chloride, tita- 

I.rganic salt ^ith tanmng ha^h co^titn- Pf^^^'^^gS^g^^fi^i^i^,^ sulphate, and 

eiits and Pro^^^ed it does not mter^^ cWium sulphate. The amount of acid 

^•ith the tanning Vroc^- S^^^l^^^ff orSic material will ordinarily be such 

of these mashing '^S^^^.^.^^R °%°°?^arv Z to result in a pH of about 1 to 5, pre- 

55 used .in '^c''0^:^'^^<^^,!?*^„ A/^^Sg f^rablv about 2 to 3. It will be under- 

practice since too much °* r.®T,?i,cf S stood «iat whUe any acidic material may 85 

i.ent will too f ^.^y^^^^^^^ t°4ed toTncrease^the acidity of silicate 

general, from 5 per cenx. xo luu p^x solutions to produce silica sols, some 

Sf the weight of alumma, or other metal ^^^^^^^^^^^ themselves have a 

GO us oxide, may be usefl, ^tiU low enouffhpH to produce the final acidity 
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in combination with a more acidic mate- 
rial. 

Acids may be included in compositions 
of tbe ])resent invention by mixint;- the 
5 couipositions with such dry acids" and 
acidic materials as sulpliamic acid and 
sodunn acid sulpliate. To minimize the 
reaction between the solid acid and the 
double gilicate one or both the iu^iedieuts 
10 can be coated with an inert substance 
prior to mixing. If the compositions are 
to be stored any length of time there is 
unfortunately a tendency to premature 
reaction. 

15 The concentration of tanning' aij-ents 
made up using' compositions of the pi'psent 
inTention may be considerably varied, 
but it will rarely be found desirable to 
lia^e an SiOa content greatly in excess of 
20 about 2 per cent. 

^ The tanning- compositions of this inven- 
tion may be used to make up tanning baths 
for the treatment of any type of skin 
adapted to be converted into leather or 
25 fur. It is to be observed that the term 
** skin " is used generically to include 
heavy skins such as cowhide, lighter skins 
such as goatskin and calfskin, and also 
skins of fur-bearing animals. It will 
30 naturally be necessary to adapt the pro- 
cesses to the type of ' skin to be treated. 
For instance, goatskin may be more 
rapidly tanned than calfskin, but those 
slvilled in the art are well aware of such 
35 factors and may readily adapt the com- 
positions of this invention to the specific 
needs of particular specialized iDrohlenis. 

Skins to be tanned emx)loying' comi)osi- 
tions of this invention may be prepared 
40 in any of the manners customary to the 
art. They may suitably be unhaired, 
limed, delimed, and bated and pickled. 
The skins may if desired be de-pickled. 
They may also be given a salt liquor treat- 
45 ment to soften them and to ]Dut them in a 
more uniform condition as is the practice 
in prior art tanning processes. 

While skins pre})ared in any manner 
may be treated using fanning' solutions 
50 made up with compositions of this inven- 
tion, the pH of the skins is important. As 
will be observed below, the tanning is 
effected at cei*tain conditions of acidity 
and the skins may tend to change these 
55 conditions. The tanning solution may 
suitably be controlled to compensate for 
variance of the pH of the skins from that 
of the tanning" solution. It may some- 
times be found advantageous- to adapt the 
60 processes for preparing the skins so that 
a skin prepared for tanning* is approxi- 
mately at the pH of the tanning- solution. 

Too rapid reaction of the tanning agent 
with the skins in the iirst stages of" the 
6ft process should be avoided in tjrdei- to pre- 



vent surface hnrcleiiinfr of the skin. The 
amount of hydrog-en bondinj^ ar»ent used 
should, as indico-ted above, be such as to 
assist in preventing too rapid a tanning 
and the initial pH of the solution should 70 
n()t be too high. The initial pH of the 
solution will ordinarily be from about 
2 0 to 3.0. If the initial pH is much 
above 3.5 the tanning will proceed too 
rapidly in the initial stages though it will 75 
be understood that the pH to be selected 
in any particular instance will depend 
upon the specific conditions of the 
tannage. If too low a pH is used com- 
bination of silica with the skin is too slow 80 
and, additionally, excessive acidity may 
deleteriously affect the skiu. 

After satisfactory penetration has been 
obtained the pH of the solution is raised 
by the addition of any suitable alkali. 85 
Haismg the pH accelerates the tanning 
action. The pH should at this point he 
raised to about 3.5 to 4.5. Sodium car- 
bonate or other alkali metal or ammonium 
liydroxides or carbonates or organic bases 90 
such as ethanolamines may be used to 
raise the pH. 

The considerations as to the type of 
apparatus to use, the time to be allowed 
for tanning', the temp era tui-es of tanning*, 95 
and the amounts of tanning agent are 
substantially those laiown to the art in 
connection with prior art tanning }>ro- 
<-esses. The time allowed for taliuing 
must be sufficient to permit conqdete pent" 100 
tration of the tanning agent, and the pH 
should not be raised too rapidlv or there 
may be puckering- and apparent over- 
tannage of the grain surface. The 
tanning can best be effected at room tern- 105 
perature, say 20° to 30''C. The exact 
amount of the tanning solution to use can 
best be determined by a few simple tests 
under the specific conditions of the pro- 
cess selected and with the specific skin to 110 
be treated. In general, enough of the 
tanning agent must be used to effect the 
tanning desired but undulv larg-e amounts 
should not be used as they will not be 
taken up by the leather in a reasonable 115 
period of time and they may cause over- 
tannage. 

While compositions of the inventirm 
may be made as described with various 
natural and ananufactured double sili- 120 
cates, it is preferred to use a precipitated 
sodium aluminium silicate, or other 
double silicate, the manufacture of which 
is hereinafter described. 

In the preparation of the precipitated 125 
silicates it will ordinarilv be found de*=;ir- 
able to use a sodium silicate but potassium 
or lithium silicates may also be used. 
The SiOo/Na^O ratio ought not to be sub- 
stantially greater than 2. It is preferred 130 
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to use sodium luetasilicate but if a silirate 
witii a liigher SiO»/NaoO ratio is used an 
alkali, for example, sodium hydroxide, 
pntassiuni hydroxide, calcium oxide, 
5 barium oxide or au org-anic base sucb as 
tetraetkanolamiuonium hydroxide will 
jieed to be added. In any event the total 
alkali in th& reaction should be sufficient 
to maintain a pH of 9 or more. 
10 Any aluminium compound may be used 
which is more soluble than the product of 
reaction with the silicate, for instance, 
nluiiiinium .sulphate, ahuuinium hydrox- 
ide, sodimn alumiuate, alummium nitrate 
15 or aluminium chloride. "WTien a compouncl 
such as sodium aluminate is used it will 
of course be easier to maintain a pH of 9 
or more durin«- the reaction. . , . , 
It will be found a comparatively simple 
OQ matter to adjust the composition of the 
precipitated sodium aluminium silicate 
since almost all, say over 90 per cent ot 
the silica and alumina used m the reaction 
will be found in tbe product. The propor- 
tions of reactants should be so selected 
that the ALO^ :SiO, molar ratio is withiu 
the limits from about 1 :2 to 1:0, prefer- 
ably from about 1 : 3 to 1 : 4. 

The alkalinity of the product should be 
kept down, and the product should 
generally contain between 1 and 1.5 mols 
Sf Na.O per mol of ALO3. The use of 
larn-e excesses of alkali in the reaction 
should therefore be avoided and the pro- 
35 duct should be carefully wasbed. 

To effect reaction the soluble silicate 
aud the soluble aluminium compound are 
each first put in solution and tken these 
solutions ai-e brought together The solu- 
tion of silicate may ordinarily contain 
from about 5 to 15 per cent, of solids and 
the solution of the alummmni compound 
may similarly contain about 5 to 15 per 
cent, solids. The final mixture should 
not contain much in excess of about to 
25 per cent solids bv weigbt. It is desir- 
able to add tbe aluminium compound 
solution to the silicate solution. In tbis 
way, the presence of local concentrations 
50 of aluminium compound having a p±l 
below 9 is most easily avoided. It will 
be found possible, however, to run tiie 
two solutions simultaneously into a mixer 
in proper ratio, and in general any method 
55 of mixing: may be effected so long as low 
pH is avoided A pH substantially below 
9 should not be permitted for a substan- 
tial period of time during the reaction, 
although it may be reduced towards tue 
60 end of the reaction period^ to as low as 7 
or 8 without markedly iniuring the pro- 
duct it may frequently be found desir- 
able after the reaction is substantially 
concluded, therefore, to reduce the pH so 
65 thnt the product will be substantially 
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neutral. After the reaction is concluded 
the prcci])itate may be .filtered and 
washed. n t 

Other double silicates using any alkali 
metal and aluminium, chromium, iron, 
zinc, titanium or zirconium may be pi'e- 
X>ared in a similar manner. 

The following Examples are illustrative 
of the preparation of acid-soluble double 
silicates adapted for use in the composi- 75 
tions of this invention : — 

ExAMTua I. i^^^ 

A i^recipitat^d sodium aluminium silf^ 
cate was prepared as follows: — 

24.9 parts of commercial iron-free 80 
aluminii ^T^;' ^^''^P^P^i^ (containing 16 per 
•"cent. AioU,) dissoiv fid ip 1^^ po^^° 
water were slowly aclaed mth vigorous 
agitation to a solution containing* 31 .5 ^ 
parts of a sodium sili cate solutioai con- 85 
taining ] SjaoU = bf.l>% and !jiUo=^2 9.7% 
and 10.0 parts of flake caustic soda (equi- 
valent to 6.85 parts of Na^O) dissolved in 
175 parts of water. Tke SiO^tNa.O 
ratio by weight of the final silicate solu- 90 
tion used was 0.96. The additional 
sodium hydroxide was used to maintain a 
pH of about 9 during- the reaction. The 
aluminium sulj^hate was added directly 
into the vortex of a stirrer so as to have 95 
rapid and efficient mixing, and after all 
the aluminium sulphate had been added^ 
the reaction slurry was stirred for 15 
minutes to insure complete reaction. The 
product was filtered out, washed to remove 100 
the sodium sulphate .and then dried for 
15 hours at 110 — 115"G. 18.0 parts by 
weif^-ht of the dry product was obtained 
containing 43.20^% SiOo, 22.41% ALO3, 
17.24% Na.O and 17.7(>% ignition loss. 105 
The yield was 97.2% of the theoretical. 
This particular product had a ratio of 
SiOo to ALO3 of 3.28 to 1, and a ratio of 
NaoO to ALO3 of 1.26:1. The product 
was amorphous, soft, chalky, white, and 110 
opaque and it was found well adapted for 
use in tanning compositions of the inven- 
tion. 

Example II. 
44.0 parts by weight of commercial 115 
iron-free aluminium sulphate (16.0 per 
cent. ALO3), dissolved in ISO parts of 
water, were reacted with 83.16 parts of 
sodium metasilicate (28,62 per cent. SiOs) 
dissolved in 400 parts of water. The solu- 120 
tions were mixed as outlined in Example 
I. At no time during the reaction did the 
pH go substantially below about 9. The 
precipitate was filtered out, washed and 
dried. Tbe material tbus obtained was 125 
white, chalky, amorphous, easily pul- 
verized, and very soluble in dilute acids. 
Analysis showed it to contain 19.03% 
AI.O;, 15.45i% Na^O. 48.90% SiO, and 
15725% lo.sR on ignition. SiOn : AloOs^-- loU 
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4.:^f/ : J and NuJ ) ; AL( 1 .-^-^ : I in i he 
final product. 

ExAMPj^i; III. 
Tke acid-soluble, precipitated sodium 
5 aluminium silicate can also be prepared by 
using- procedures similar to those of the 
previous examples hut by reacting^ a solu- 
tion oi sodium aluminate with a solution 
oi* sodium metasilicate. The pixiducts 

10 jnoduced were %vhite, porous, and easily 
pulverized. "When the reaetants had an 
yiOo : ALOa ratio oi 4:1 the product had 
a ratio of 2.78:1. When the reaetants 
had a ratio o£ G : 1 the product had a ratiu 

16 of 3.01:1. Similar products were made 
containing* smaller amounts of SiO. but 
these were less readily sohible. The*^ pro- 
ducts had Na.OrALO.T ratios of about 1.0 
to 1.4. 

20 EXAMl'LE IV. 

16.25 i)arts of cojnniercial iron-free 
aluminium sulphate (16.0 per cent ALO^) 
were dissolved in 80.0 i)arts by weight of 
water. Concentrated caustic solution was 

25 added to this solution until the precipitate 
which first formed redissolved. This solu- 
tion was then added with violent uft'itation 
to a solution containing 10.48 parts by 
weight of sodium nietasilicate in 75 parts 

30 by weig^ht of water. The SiOo : ALO3 was 
2 : 1 in this reaction mixture. The pH 
throughout the reaction was maintained 
about 11. The precipitate which formed 
was filtered, washed and dried. A white, 

35 porous, easily pulverized material was ob- 
tained. This material was rntlier diffi- 
cultly soluble in acid solution. Analysis 
showed it to contain 38.8-^% SiO., 29.78% 
ALO3, 18.29% JSTa.O, and 12.GS%. loss on 

40 ignition. SiO« to ALOa ratio in the pro- 
ducts 2.21 to 1, and NiuO in ALO,-.. 1.0] 
to 1 . 

Example V. 
20.5 parts of sodium aluminate 
45 (NaoAloCi) dissolved in 240 parts of water 
were added with stirring* to a solution con- 
taining 101 .parts of a sodium silicate solu- 
tion (l^^a,0 = 9.1 per cent, SiO, = 29.7 per 
cent) and 22.2 parts of sodium hydroxide 
50 dissolved in 1120 parts of water. As in 
the previous examples, a white, flocculeni 
preeiiDitate formed and was filtered out, 
washed and dried. The pH during the 
reaction did not fall below about 11. The 
55 product was identical in appearance to 
those described in the jjrevioiis examples 
and was easily acid soluble. 

The following Examples, in whinli the 
parts are by weight, are illustrative of 
60 tanning compositions of the invention : — 
Example VI. 
A tanning compo siton was made up by 
mixing togAllliyi^ 2^ parts of the precipi- 
tated aluminium . s^ilit'ate p repared as in 
65 Example l ana J.].2 parts of uren. 



For tanning, 35.5 parts of suli)liainic 
acid was dissolved in 200 parts of water 
and the jnepared composition dissolved 
therein. 100 parts of drained goatskin 
which had been prepared in the usual way 70 
by unhairing, deliming, rmd pickling wer** 
pxit into this solution in a tanning drum 
(ind thoroughly mixed. The skins wer<- 
agitated for one hour and then the addi- 
tion of a 10% solution oi sodium acetate 75 
was begun. By repeated additions of 
sodium acetate over a course of 7.5 hours, 
the pH of the solution was brought to a 
final value of Ph 4,0. The solution was 
then drained from the drum. The tanned 80 
.«;kin.s \vere piled down over nig-lit. The 
next morning they were brought to a })H 
of 5.5 with 10% sodium bicarbonate solu- 
tion during If hours with further agita- 
tion. Subsequently the hides were washed 85 
with water and fatliquored with a siil- 
pJtonated oil-Neatsfoot oil mixture. Tlie 
tanned skins were very soft, pliable, Avhite. 
and had a shrink temperature of about 185 
to 190; F. 90 

A similar composition was made up in 
which the dry suljihamic acid was admixed 
with the precipitated aluminium silicate 
and urea. This mixture was fairly stable 
and for use* it needed only to be added to 95 
a connect amount of water. 

Example VII. 
50 parts of pulverized preciiiitated 
sodium aluminium silicate prepared 
according to Example I were intimately lOU 
mixed with 5.8 parts of nonaefchylene 
glycol. The latter is a liquid material, 
but due to the extreme porosity and absor- 
bent nature of the precipitated sodium 
aluminium silicate, the liquid nona- 105 
ethylene gdycol is completely abciorbed, 
the mixture appearing* to be a dry powder. 

The tanning composition thus prepai-ed 
can be dissolved in an acid solution for use 
in tanning as in Example VI. 110 
Example VIII. 
50 iiarts of precipitated sodium alum- 
inium silicate were mixed with 21. S pai'fs 
of tributyl phos)3hate. As in the pi'evious 
example, although the tributyl phosphate 115 
is a liquid, tlie resulting mixture is an 
apparently dry light i)owder. The tan- 
ning composition may be used as in 
Example VI by dissolving it in a dilute 
acid. ' 120 

Example IX. 
50 ])arts of sodium aluminium silicate 
prepared as in Example I were mixed with 
25 parts of powdered urea, and 25 11a rts 
of sodium acetate w^hich had previously 125 
been pulverized to j)ass a 100 mesh screen. 
The mixture was agitated until the ingre- 
dients were thoroughly intermingled. 

TTpon dissolving this composition in 
dilute sulphuric ncid a tanninti solution i-; 
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pro«luced coniaininft' silicic acid, :i liydro- 
geu bonding agent, almniniiiin siilvlia+e 
and a masldng agent. 

5 101.5 parts of granular sodium arid sul- 
]ihat6 in the form of shot of such a size 
that it \dll pass throxigh a 6 mesh screen 
but not through a 30 mesh screen were 
mixed wnth 41.1 parts of scidium 

JO ahmjiniuTn silicate and 17.7 parts of +ri- 
hutyl jdiosphnte. * 
When this mixture is added to about 
800 parts of water and thoroughly stirred 
for 15 minutes, tbere is obtained a solution 

15 of silicic acid having tributyl ph<wphate 
emulsified in it. Tkis solution fmir.tions 
admirably in tanning hides according in 
the procedure previously described- A 
composition as shown in this example is 

20 none too stable and it should he used with- 
in a fairly short time. 

Example XI. 
103 parts of sodium acid sulphate of 
the type used in the previous example 

25 Avcre mixed with 41.1 parts of precipitated 
sodium aluminium silicate, 20.0 parts ot 
nrea and 33.0 parts of anhydrous sodium 
'"icetate 

Wlien this meclianical mixture is dis- 
30 solved in about 800 parts of -water, a soln- 
tion is obtained suitable for tanning' 

In order to prevent segregation of tlie 
various ingredients from these mechaiucai 
mixtures, it is advantageous to mix them 
35 thoroughly and then r,omr>res.s the mist.nre 
into pellets or small briquettes which 
readily disintegrate upon being agitated 

with water. . ,. .1 • „ 

Although the particle size oi the mgre- 

40 dients is not important if the mixture is 
to be used within a few days, it will be 
found that if all the ingredients are Imeiy 
pulverized prior to mismg, some mter- 
action between the sodium acid sulpha.te 

45 and the sodium aluminium silicate will 
take place. In ojder to minimize this 
efiect. it is preferred to use relatively 
coarse sodium acid sulphate in the shotted 
form, since in this state it is much less 

50 reactive than when pulverized to 100 

'"ih order to minimize the reaction be- 
tween the solid acid and the sodium 
aluminium silicate, one or both mgre- 

55 dients can be coated with an "lert .sub- 
stance prior to mixing e.ff., the sodium 
bisulphato pellets may he stirred with 2 /o 
of calcium steai-ate which coats the pellets 
with a thin white adher^t film, before 

60 mixing with the sodium aluminium 
silicate. 

Fifty parts of lamnonite, a natui-aily 
ocruiTii.g calcium sodium aluminium sdi- 
65 r-it.- wpv." irrouiicl to pass a screen havm? 



■.mi mesiies to the liue:vr inch, uud mixed 
with 2U parts of powdered urea which had 
been previously pulverized to pass the 100 
mesh screen. The mixing was continued 
until the ingi-edients were thoroughly 70 
intermingled. , 
The tanning composition may lie useci 
as in Example VI, by dissolving it w 
dilute sulphamic acid solution, using sufli- 
cient acid to maintain the nuxture at a /-i 
pH of about 2 until substantially all tJie 
acid-soluble material in the mineral is 
dissolved. Tanning with this solutioii may 
then be carried out as in Example VI. 

Ejlample XIII. 80 
50 parts of sodium alummium silicate 
of the gel-type similar to that described 
in the U.S. Specification No. 2,244,383 
Tv-ere ground so as to pass a screen show- 
ino- 300 meshes to the linear inch and 8i.> 
thSroughly mixed with 11.6 parts of car- 
bitol acetate. . u r 

This tanning composition may be aia- 
solved in sufficient dilute acid solution so 
that the pH is maintained at around ^ 90 
until all the mixture is dissolved. Tfie 
««l-like .sodium aluminium silicate dis- 
solves at a much slower rate than the pre- 
cipitated material. The tanning proce- 
diire is carried out as described in Example 9o 

"^Tanning compositions iimilar to those 01 
the example may be made up using 
hydrogen bonding agents and double sili- 
rates of chromium, iron. zinc, titanium or 100 

"'"n^Yng now particularly described and 
asoci-txiined the nature of our said inven- 
tion and in what manner the same is to 
peHormed. we declare that wliat we claim 105 

V" Solid tanning compositions adapted 
to be dissolved in acid to produce a modi- 
fied silicic acid sol comprismg ^ hydrogen 
bonding agent and an apid-solubTe double HO 
sJl catfe Ot ttg alkali metal and aluminiuin. 
chSnm. iron, zinc, titanmm or zir- 

'^"l^'^Solid tanning, compositions as 
claimed in Claim 1 in which the ac^- 115 
soluble double silicate is a sodium alum- 
inium silicate. ^^„iry^aA in 
3 Solid compositions, as claimed in 

Claim 1 in which the acid-soluble double 
smcSe is a precipitated sodium alum- 120 
iniuni silicate havmg an Al^O. .biu, 
molar ratio between 1:2 f^^.l =^ .^f 
Na„0/A1.0= molar ratio between 1.0 and 

^■4 Solid tanning compositions as 125 
claiined in any of VreceiiriS cls^y^s^^^ 
^hich the hydrogen bonding agent is a 
water-soluble ether, amide, alcohol, 
k-etone or an ester of phosphoric acid. 

.n Solid tanning compositions- as 130 
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claimed iu any of tlie precedinji; claims in 8. A process for tanning: skins as 10 

which a masking agent is included with hereiuhefoi*e jiarticiilarly described and 

the ingTedients. ascertained. 

C). Solid tannins: compositions as 9. Skins whenever tanned by the pro- 

5 hereinbefore pariicnlarly desrribed and cess olainied in claims 7 and 8/ 
ascertained. 

7. A process for tanning? skins wherein Dated the 2nd day of April, ]94'3. 

there are used the compositions claimed in E. A. BINGEN, 

f'lainis 1 — (j dissolved in a dilute acid. Solicitor for the Applicants. 

Leamington Spa : Printed for His Majesty Stationery Office, by tlie Courier Press. — ^1945. 
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